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(54) Display apparatus interface 

(57) A display system comprises a digital video 
source coupled to a digital display device via an digital 
interface having a timing channel for carrying a pixel 
clock signal from the video source to the display device 
and a digital video channel for carrying a digital video 
bit stream from the video source to the display device. 
The video source comprises a pixel clock generator for 
generating the pixel clock signal, palette logic for out- 
putting a pixel word on each pulse of the pixel clock sig- 
nal, shift clock logic for multiplying the pixel clock signal 



by the number of bits in the pixel word to produce a shift 
clock signal, and serialiser logic for serially outputting 
the pixel word in the serial bit stream at the shift clock 
signal rate. The display device comprises a display 
screen for producing a pixel of an image in response to 
the pixel word; shift clock generator logic for multiplying 
the pixel clock signal by the number of bits in the pixel 
word, and deserialiser logic for receiving the input video 
bit stream at the shift clock signal rate to re-generate 
the pixel word from the video bit stream. 
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Description 

The present invention relates to apparatus for gen- 
erating serial video bit streams, display apparatus for 
receiving such serial video bit streams, and display sys- 
tems comprising such apparatus. 

A typical display system comprises a display device 
such as a cathode ray tube (CRT) display and a host 
computer system connected to the display device. In op- 
eration, the computer system generates image data for 
producing a picture on the screen of the display device. 
Conventionally, the computer system initially generates 
the image data in the digital domain. A digital to analog 
convertor in the computer system then converts the im- 
age data into analog video signals for transfer to the dis- 
play device. Such display systems provide acceptable 
performance provided the display device is responsive 
to analog video signals. However some display devic- 
es, for example liquid crystal display screens, require a 
digital video signal. Furthermore, some display devices 
include digital signal processing systems for processing 
input video signals in the interests of performance en- 
hancement. The operation of such display devices, 
hereinafter referred to as digital display devices, is de- 
pendent on the conversion of the analog video signal 
generated by the computer system back into the digital 
domain. However, such conversion introduces noise 
and instability to the display system. In conventional 
systems, each pixel of an image is represented by a 
fixed number of bits. Therefore each pixel has a corre- 
spondingly finite colour depth. Current liquid crystal dis- 
plays allocate between 4 and 6 bits per colour. However, 
in more recent digital display technologies, the colour 
depth is 8 bits per colour. Some digital video output de- 
vices or "Palettes" can now provide 10 bits per colour. 
Furthermore, the number of bits per colour can vary in 
such Palettes from one colour to the next. Typically, 
green is allocated more bits than red and blue, for ex- 
ample. As the cost of integrated electronic display de- 
vices such as liquid crystal display panels reduces, a 
corresponding market trend is emerging towards digital 
display devices in preference to conventional analog 
display technologies. It will be appreciated that such dig- 
ital displays may be categorised in the market-place by 
screen-size, refresh rate, resolution, and colour depth. 

In accordance with the present invention there is 
now provided a display system comprising a digital vid- 
eo source coupled to a digital display device via an dig- 
ital interface having a timing channel for carrying a pixel 
clock signal from the video source to the display device 
and a digital video channel for carrying a digital video 
bit stream from the video source to the display device, 
wherein the video source comprises a pixel clock gen- 
erator for generating the pixel clock signal, palette logic 
for outputting a pixel word on each pulse of the pixel 
clock signal, first shift clock logic for multiplying the pixel 
clock signal by the number of bits in the pixel word to 
produce a shift clock signal, and serialiser logic for se- 



rially outputting the pixel word in the serial bit stream at 
the shift clock signal rate, and wherein the display de- 
vice comprises a display screen for producing a pixel of 
an image in response to the pixel word; second shift 
5 clock logic for multiplying the pixel clock signal by the 
number of bits in the pixel word, and deserialiser logic 
for receiving the input video bit stream at the shift clock 
signal rate to re-generate the pixel word from the video 
bit stream. 

Preferably, the interface comprises a control chan- 
nel for communicating the number of bits in the pixel 
word from the video source to the display device. 

It will be appreciated that the present invention ex- 
tends to a computer system comprising a processor, a 
memory, and such a display system. 

Viewing the present invention from another aspect, 
there is now provided apparatus for generating a serial 
video bit stream, the apparatus comprising: a pixel clock 
generator for generating a pixel clock signal; palette log- 
ic for generating a pixel data word on each pulse of the 
pixel clock signal; shift clock generator logic for multi- 
plying the pixel clock signal by the number of bits in the 
pixel data word to produce a shift clock signal; and, se- 
rialiser logic for outputting the pixel data word in a serial 
bit stream at the shift clock signal rate. 

Preferably, control logic is connected to the shift 
clock generator logic for reading the number of bits in 
the pixel data word from an external source. 

In a preferred embodiment of the present invention, 
there is provided cross-point switch logic for transferring 
the pixel data word generated by the palette logic to the 
serialiser logic. 

In a particularly preferred embodiment of the 
present invention, there is provided error logic for gen- 
erating an error code corresponding to the pixel data 
word and for adding the error code to the serial bit 
stream. 

Viewing the present invention from yet another as- 
pect, there is now provided display apparatus compris- 
ing: a display screen for producing a pixel of an image 
at least partially in response to a pixel word; a timing 
receiver for receiving a pixel clock signal from an exter- 
nal video source; shift clock generator logic for multiply- 
ing the pixel clock signal by the number of bits in the 
pixel word to generate a shift clock signal; and, deseri- 
aliser logic for receiving an input video bit stream at the 
shift clock signal rate to generate the pixel word. 

Preferably, the display apparatus comprises control 
logic connected to the shift clock generator logic for 
reading the number of bits in the pixel data word from 
an external source. 

In a preferred example of display apparatus of the 
present invention there is provided error logic for detect- 
ing an error in the pixel word and from an error code in 
the serial bit stream. 

In some embodiments of the present invention, the 
pixel word defines a pixel of a monochrome video im- 
age. However, in other embodiments of the present in- 
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vention, the pixel word defines a colour component of a 
pixel of a colour video image. 

The present invention advantageously provides a 
display interface which is capable of linking a video 
source such as a computer system unit or work-station 
to any one of a range of digital display devices irrespec- 
tive of refresh rate, colour depth, and resolution. Such 
compatibility is achieved by providing the interface with 
variable colour depth, a timing channel, and a simple 
configuration method. 

Preferred embodiments of the present invention will 
now be described, by way of example only with refer- 
ence to the accompanying drawings, in which: 

Figure 1 is a block diagram of an example of a dis- 
play system of present invention; 

Figure 2 is a simplified diagram of an interface of 
the display system of Figure 1 ; 

Figure 3 is a block diagram of a video source of the 
display system of Figure 1 ; 

Figure 4 is a block diagram of a display device of 
the display system of Figure 1 ; and, 

Figure 5 is a flow diagram corresponding to the dis- 
play system of Figure 1 . 

Referring first to Figure 1, an example of a display 
system of the present invention comprises a digital dis- 
play device 1 0 such as a liquid crystal display, projection 
display, cathode ray tube display, or the like. A computer 
system unit 20 such as a personal computer, work-sta- 
tion, or the like, has an internal video output sub-system 
connected to display device 1 0 via an interface 50. Input 
devices, including a keyboard 30 and pointing device 40 
are connected to data input ports of system unit 20. 
Pointing device may be in the form of a mouse, tracker 
ball, joystick, touch-screen, or the like. System unit 20 
comprises a central processing unit (CPU) such as a 
microprocessor, memory, and mass data storage 
means such as a hard disk drive all interconnected by 
a bus architecture. Bus architecture further extends to 
the video sub-system, the data input ports, and addition- 
al data output ports for connection to, for example, a 
printer. In operation, CPU executes computer program 
code stored in the memory or retrieved from the mass 
storage means to produce, via the video sub-system, 
digital video signals for driving display device 1 0 to gen- 
erate a visual output. A user can control execution of the 
program code by the CPU via keyboard 30 and pointing 
device 40. 

Referring to Figure 2, interface 50 comprises: Red, 
Green, and Blue digital video channels R, G , and B; a 
timing channel TC; and, a control channel I. 

Referring now to Figure 3, the video sub-system of 
system unit 20 comprises a colour digital output palette 



200 having an N bit video data output, a pixel clock out- 
put CLK, a data valid output DV, and line and frame sync 
outputs Hsync and Vsync. The n video data output is 
connected to an N X N cross-point switch 21 0. Sync out- 
5 put Hsync and Vsync and pixel clock output CLK provide 
inputs to a summing logic block 240. The output of sum- 
ming block 240 provides timing channel TC of interface 
50. The output of cross-point 210 is connected to each 
of three parallel input serial output shift registers 
260-262. Each of registers 260-262 has phase locked 
loop and counter logic 270-271. The data valid output 
of palette 200 is connected to an enable input of each 
of registers 260-262. The serial output of each register 
260-262 is connected, via a buffer amplifier 250-252, to 
a different one of video channels R, G, and B of interface 
50. Each channel R, G, and B corresponds to a different 
one of the three primary colours Red, Green and Blue. 
Control channel I of interface cable 50 is connected to 
a communications logic block 230. A control logic block 
220 is coupled to logic block 230 and palette 200. Con- 
trol logic block 220 has three control outputs BPP Cntl 
each 4 bits wide and each connected to a different one 
of phase locked loop and counter logic blocks 270-272. 
The pixel clock output CLK from Palette 200 is also con- 
nected to each of logic blocks 270-272. 

In operation, data to be displayed on display device 
10 is written by the CPU of system unit 20 to a video 
memory (not shown) of the video sub-system. The data 
stored in the video memory is converted by palette 200 
into a colour data set for each pixel of the image to be 
displayed on display device 10. The pixel data set cor- 
responding to each pixel is presented in parallel at the 
output of palette 200 as an N bit wide word. Data valid 
signal DV is generated by palette 200 shortly thereafter 
to indicate that the N bit word has stabilised. Each of the 
primary colours for a pixel is represented by a different 
sub-set of bits of the corresponding N bit word. Thus all 
three colours are presented simultaneously. For exam- 
ple, the N bit word may be 16 bits wide and the Red, 
Green and Blue colour data may be 5, 6, and 5 bits wide 
respectively. Palette 200 also generates a pixel clock 
signal CLK synchronised to presentation of each N bit 
word. 

Each N bit word is routed, via cross point switch 
210, to registers 260-262. The operation of cross point 
switch 210 will be described in detail shortly. Specifical- 
ly, the red colour data is routed to register 260; the green 
colour data is routed to register 261 ; and the blue colour 
data is routed to register 262. Each colour data subset 
is loaded into the corresponding register in parallel in 
response to data valid signal DV. Each register 260-262 
acts as a serialiser. Specifically, each register sequen- 
tially sends bits of colour data along the corresponding 
video channel to display device 10. The rate of trans- 
mission of bits from each register 260-262 to display de- 
vice 10 is higher than the pixel clock by a factor equal 
to the number of bits constituting the corresponding col- 
our data. The rate of transmission from the shift register 
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is controlled by a shift register clock. The shift register 
clock is generated by the corresponding phase locked 
loop and counter logic 270-272. The corresponding 
phase locked loop and counter logic multiplies pixel 
clock signal CLK by the number of bits constituting the 
corresponding colour data to generate the shift register 
clock. Each colour data is thus transmitted at the shift 
register clock frequency of the corresponding register 
260-262. The phase locked loop and counter logic 
270-272 of each register 260-262 is programmed with 
a corresponding bits per pixel value BPP Cntl by control 
logic block 220. In the Figure 3 arrangement, each BPP 
Cntl value is allocated 4 bits. This allows a maximum of 
1 6 states or 1 5 bits per pixel (where a value 0 effectively 
disables the corresponding channel). 15 bits per pixel 
permits 32768 shades of a single primary colour or a 
maximum of 2 45 = 3.5 x 10 13 colours for an individual 
pixel. Such level of variation is greater than that resolv- 
able by the human eye. 

In modification to the Figure 3 arrangement, there 
is provided error logic for producing a parity bit, CRC 
checksum, or other error code for permitting error de- 
tection. The error code is sent with the pixel data and 
decoded in display device 10. It will be appreciated that 
display device 10 may, in turn comprise error correction 
logic for correcting received data based on the decoded 
error code. 

Summing logic 240 sums sync signals Hsync and 
Vsync and pixel clock signal CLK (or at least a sub-mul- 
tiple thereof) to generate a composite timing signal on 
timing channel TC of interface 50. In preferred embod- 
iments of the present invention, pixel clock signal CLK 
is filtered to reduce high frequency content and reduced 
in amplitude priorto summation to minimise potential for 
electro-magnetic interference. 

Referring now to Figure 4, display device 10 com- 
prises a communications logic block 100 connected to 
control channel I of interface 50. Communications logic 
block 100 is connected to a display processor 120 of 
display device 1 0 and a control logic block 1 1 0. The red, 
green and blue video channels R, G, and B of interface 
50 are each connected, via a buffer amplifier 140-142, 
to a different one of a group of three serial input parallel 
output shift registers 150-152. Each of registers 
1 50-1 52 comprises phase locked loop and counter logic 
160-162. Control logic block 110 has three control out- 
puts each 4 bits wide and each connected to different 
one of phase locked loop and control logic 160-162. 
Each register 1 50-1 52 has a data valid output DV in ad- 
dition to a parallel colour data output R\ G 1 and B'. Tim- 
ing channel TC of interface 50 is connected to a timing 
separation logic block 130 having a pixel clock output 
CLK 1 and line and frame sync outputs Hsync' and 
Vsync'. Pixel clock output CLK' is connected to the each 
of logic blocks 160-162. 

In operation, buffer amplifiers 140-142 receive se- 
rial colour data bits for each pixel from the correspond- 
ing video channels R : G, and B. The received data bits 



are delivered by buffer amplifiers 140-142 to the serial 
inputs of the corresponding registers 150-152. Sync 
separator logic 1 30 separates line and frame sync sig- 
nals Hsync and Vsync from the composite signal on tim- 

5 ing channel TC of interface 50. Separator logic 1 30 also 
includes clock recovery logic for recovering pixel clock 
signal CLK' from the composite timing signal. The bits 
per pixel value for each video channel is recovered by 
communications logic 100 from control channel I of in- 

10 terface 50. Communication logic 100 supplies the bits 
per pixel values to control logic 110. Control logic 110 
programmes phase locked loop and counter logic 
160-162 of registers 150-152 as a function of the re- 
ceived bits per pixel values. Each register 150-152 se- 

15 quentially loads bits of colour data from the correspond- 
ing video channel R, G, and B. The rate of reception of 
bits by each register 150-152 is higher than recovered 
pixel clock CLK' by a factor equal to the number of bits 
constituting the corresponding colour data. The rate of 

20 reception by the register 1 50-1 52 is controlled by a shift 
register clock. The shift register clock is generated by 
the corresponding phase locked loop and counter logic 
160-162. The corresponding phase locked loop and 
counter logic 160-162 multiplies recovered pixel clock 

25 signal CLK' by the number of bits constituting the corre- 
sponding colour data to generate the shift register clock. 
Each colour data is thus received at the shift register 
clock frequency of the corresponding register 150-152. 
As mentioned above, the phase locked loop and counter 

30 logic 160-162 of each register 150-152 is programmed 
with a corresponding bits per pixel value by control logic 
block 1 1 0. Thus the colour data R', G', and B' is present- 
ed at the parallel output of the corresponding registers 
160-162' simultaneously thereby reconstructing the N 

35 bit pixel data word. Each register 150-152 generates a 
data valid signal DV to indicate that the corresponding 
colour data at the parallel output of the register 1 50-1 52 
has stabilised. It will be appreciated that each register 
150-152 acts as a deserialiser. 

40 Referring now to Figure 5, a preferred initialisation 
sequence for the examples of the present invention 
hereinbefore described commences in system unit 20 
by the video sub-system disabling timing channel TC. 
In display device 1 0, the sequence commences with dis- 

45 play processor 120 resetting the display drive circuitry 
and then waiting for a command from system unit 10. 
with the timing channel disabled, the video sub-system 
then sends a token to the display device 1 0 via control 
channel I of interface 50 and waits for display device to 

50 return the token, again via control channel I. If, after a 
predetermined period of time the video sub-system has 
yet to receive the token from display device 1 0, the video 
sub-system send another token. On receipt of the token 
from the display device 1 0, the video sub-system sends 

55 a RESET instruction to display device 10. Display De- 
vice 10 responds to the RESET instruction by resetting 
the display drive circuitry and by sending video sub-sys- 
tem performance data, indicative of the operating pa- 
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rametersof display device 10, via control channel I. Spe- 
cifically the performance data comprises pixel address- 
ability (or resolution) ADDR; maximum REFRESH rate; 
and maximum BPP (bits per pixel) for each video chan- 
nel R, G, and B. Display device 10 then waits for the 
next command from the video sub-system. The video 
sub-system reads the performance data sent by display 
device 1 0. If the addressability value received from dis- 
play device 10, DISPLAY ADDR is less than the ad- 
dressability value currently retained by the video sub- 
system, PC ADDR, then the video sub-system sets PC 
ADDR to DISPLAY ADDR. Otherwise, the video sub- 
system sets PC ADDR to maximum. If the refresh rate, 
PC REFRESH, stored in the video sub-system is greater 
than the refresh rate, DISPLAY REFRESH, received 
from display device 10, then the video sub-system sets 
PC REFRESH to less than or equal to DISPLAY RE- 
FRESH. Furthermore, for each video channel R, G, and 
B, if the corresponding bits per pixel value received from 
display device 1 0, DISPLAY BPP is less than the corre- 
sponding bits per pixel value stored by the video sub- 
system, PC BPP, then the video sub-system sets PC 
BPP to DISPLAY BPP. Otherwise, the video sub-system 
sets PC BPP to maximum. The video sub-system then 
sends the bits per pixel value, PC BPP, for each video 
channel R, G, and B, to display device 10 via control 
channel I. As hereinbefore described, on receipt of the 
bits per pixel values corresponding to video channels R, 
G ; and B, display device 10 programs the phase locked 
loop and counter logic 160-162 of each register 150-152 
in preparation to receive video data streams from the 
video sub-system. Display processor 120 then sets a 
STATUS code to indicate that display device 1 0 is ready 
for operation. Display device 10 then waits for the next 
command from the video sub-system. After sending the 
bits per pixel values to display device 1 0, the video sub- 
system turns on timing channel TC and reads the STA- 
TUS code from display device 1 0. The above described 
sequence of events is the same in system unit 20 for 
power on, re-boot, and display resolution mode chang- 
es. In display device 1 0, the above sequence of events 
is the same for power on and return from a stand-by (eg: 
power management) state. 

Note that the above initialisation sequence allows 
the video sub-system and display device 1 0 to have dif- 
ferent abilities. The sequence selects the highest mode 
of operation common to both display device 1 0 and the 
video sub-system. It will be appreciated that any other 
common mode may also be selected by appropriate pro- 
gramming of the video sub-system. 

It will be appreciated that embodiments of the 
present invention hereinbefore described with reference 
to Figure 5 are essentially master/slave system in which 
system unit 20 is always the master. The same initiali- 
sation sequence is always followed when a new mode 
of operation is required, thereby simplifying program- 
ming of system unit 20. It will be appreciated that the 
above initialisation sequence permits automatic config- 



uration of the display system independently of whether 
any operating system or graphic drivers are loaded into 
system unit 20. 

Returning now to Figure 2, each of channels I, R, 
5 G, B and TC of interface 50 may be formed from any of 
twisted pair cable, coaxial cable, plastic optical fibre, or 
glass optical fibre. However, the former three are gen- 
erally only suitable for use over relatively short distances 
(eg: less than 10 m). Beyond such distances, signal deg- 
radation tends to adversely affect performance of the 
display system. In some embodiments of the present in- 
vention, each of video channels R, G, and B may be 
implemented in interface 50 by a separate path (eg: wire 
or fibre). However, in other embodiments of the present 
invention, a single path may be employed by all of video 
channels R, G and B with each channel occupying a dif- 
ferent portion of the bandwidth of the transmission me- 
dia and transducers forming the path. In the embodi- 
ments of the present invention hereinbefore described, 
the speed of transfer of video data via interface 50 may 
be 1 5 times greater than the pixel clock speed. In some 
embodiments of the present invention, the transmission 
media employed in video channels R, G, and B may dif- 
fer from that employed in timing channel TC. for exam- 
ple, video channels R, G and B may be implemented by 
optical fibre and timing channel TC may be implemented 
by coax. A problem with such arrangements is that the 
different transmission media have different propagation 
velocities. The difference in propagation velocity leads 
to a phase error at display device 1 0. There is maximum 
permissible phase error beyond which the original digital 
video data cannot be recovered by display device 10. 
The maximum phase error is divided by the relative fre- 
quencies of the digital video data and the timing data. 
Thus, by way of example, for digital video pixel data 
transmitted with 8 bits of colour information and 1 parity 
bit, the maximum phase error is reduced from 90 de- 
grees to 1 0 degrees. It will be appreciated therefore, that 
in a preferred embodiment of the present invention, the 
same transmission medium is employed for transport of 
both video and timing data in the interests of preventing 
skewing between the two. In a particularly preferred em- 
bodiment of the present invention, the video and timing 
data are transmitted over a single optical fibre. 

Referring back to Figure 3, as mentioned earlier, in 
some applications, palette 200 may vary the logical 
width of the N bit word to provide a different number of 
bits per pixel as required. Cross point switch 210 permit 
reorganisation of signal routing between palette 200 and 
registers 260-262 to accommodate different numbers of 
bits per pixel and, in particular, to ensure colour data is 
routed to the appropriate registers 260-262. It will be ap- 
preciated that such re-organisation may involve presen- 
tation of data corresponding to more than 1 pixel to reg- 
isters 260-262 simultaneously. Cross-point 210 also 
permits reordering of pixel data to swap the order in 
which data is sent to display device 10 from, for exam- 
ple, least significant bit first to most significant bit first, 
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ing an input video bit stream at the shift clock signal 
rate to generate the pixel word. 

6. Apparatus as claimed in claim 5, comprising control 
5 logic connected to the shift clock generator logic for 

reading the number of bits in the pixel data word 
from an external source. 

7. Apparatus as claimed in claim 5 or claim 6, com- 
io prising error logic for detecting an error in the pixel 

word and from an error code in the serial bit stream. 

8. Apparatus as claimed in any of claims 5 to 7, where- 
in the pixel word defines a pixel of a monochrome 

15 video image. 



or vice versa. Furthermore, cross-point 210 permits 
routing of colour data to only one or two video channels 
instead of all three channels to allow for example com- 
munications over a single path, or to maintain commu- 
nications in the event of failure of one or more channels. 
It will be appreciated that, in some embodiments of the 
present invention, cross-point switch 210 may be omit- 
ted. 

Examples of the present invention have been here- 
inbefore described with reference to a colour digital dis- 
play device. It will however be appreciated that the 
present invention is equally applicable to display sys- 
tems including monochrome digital display devices. 

In the embodiments of the present invention, here- 
inbefore described, the data stored in the video memory 
is converted by palette 200 into a colour data set for 
each pixel of the image to be displayed on display device 
10. However, it will be appreciated that other embodi- 
ments may be operable in a direct colour mode in which 
colour data stored in the video memory is transferred 
directly to the n bit output of palette 200. 

Claims 

1 . Apparatus for generating serial video bit stream, the 
apparatus comprising: a pixel clock generator for 
generating a pixel clock signal; palette logic for gen- 
erating a pixel data word on each pulse of the pixel 
clock signal; shift clock generator logic for multiply- 
ing the pixel clock signal by the number of bits in 
the pixel data word to produce a shift clock signal; 
and, serialiser logic for outputting the pixel data 
word in a serial bit stream at the shift clock signal 
rate. 

2. Apparatus as claimed in claim 1 , comprising control 
logic connected to the shift clock generator logic for 
reading the number of bits in the pixel data word 
from an external source. 

3. Apparatus as claimed in claim 1 or claim 2, com- 
prising cross-point switch logic for transferring the 
pixel data word generated by the palette logic to the 
serialiser logic. 

4. Apparatus as claimed in any preceding claim, com- 
prising error logic for generating an error code cor- 
responding to the pixel data word and for adding the 
error code to the serial bit stream. 

5. Display apparatus comprising: a display screen for 
producing a pixel of an image in response to a pixel 
word; a timing receiver for receiving a pixel clock 
signal from an external video source; shift clock 
generator logic for multiplying the pixel clock signal 
by the number of bits in the pixel word to produce a 
shift clock signal; and, deserialiser logic for receiv- 



9. Apparatus as claimed in any of claims 5 to 7, where- 
in the pixel word defines a colour component of a 
pixel of a colour video image. 

20 

10. A display system comprising a digital video source 
coupled to a digital display device via a digital inter- 
face having a timing channel for carrying a pixel 
clock signal from the video source to the display de- 

25 vice and a digital video channel for carrying a digital 
video bit stream from the video source to the display 
device, wherein the video source comprises a pixel 
clock generator for generatingthe pixel clocksignal, 
palette logic for outputting a pixel word on each 

30 pulse of the pixel clock signal, first shift clock logic 
for multiplying the pixel clock signal by the number 
of bits in the pixel word to produce a shift clock sig- 
nal, and serialiser logic for serially outputting the 
pixel word in the serial bit stream at the shift clock 

35 signal rate, and wherein the display device compris- 
es a display screen for producing a pixel of an image 
in response to the pixel word; second shift clock log- 
ic for multiplying the pixel clock signal by the 
number of bits in the pixel word, and deserialiser 

40 logic for receiving the input video bit stream at the 
shift clock signal rate to re-generate the pixel word 
from the video bit stream. 

11. A display system as claimed in claim 10, wherein 
45 the interface comprises a control channel for com- 
municating the number of bits in the pixel word from 
the video source to the display device. 

12. A computer system comprising a processor, amem- 
50 ory, and a display system as claimed in claim 1 0 or 

claim 11 . 
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